Facial expressions are an important source of information in social interactions, as they 3 effectively communicate someone's emotional state. Not surprisingly, the human visual system 4 is highly specialized in processing facial expressions. Interestingly, processing of facial 5 expressions is influenced by the emotional state of the observer: in a negative mood, observers 6 are more sensitive to negative emotional expression than when they are in a positive mood, and 7 vice versa. Here, we investigated the effects of chronic negative mood on perception of facial 8 expressions by means of an online reverse correlation paradigm. We administered a depression 9 questionnaire assessing chronic negative mood over the last two weeks. We constructed a 10 classification image for negative emotion for each participant by means of an online reverse 11 correlation task, which were rated for intensity of expression by an independent group of 12 observers. Here we found a strong correlation between chronic mood and intensity of expression 13 of the internal representation: the more negative chronic mood, the less intense the negative 14 expression of the internal representation. This experiment corroborates earlier findings that the 15 perception of facial expression is affected by an observer's mood, and that this effect may be the 16 result of altered top-down internal representations of facial expression. Equally importantly, 17 though, our results demonstrate the feasibility of applying a reverse correlation paradigm via the 18 Internet, opening up the possibility for large-sample studies using this technique.
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emotion may not be as hard-wired as previously thought, and are influenced by, for example, 1 culture (Jack, Blais, Scheepers, Schyns & Caldara, 2009 ; Jack, Garrod, Yu, Calada & Schyns, 2 2012). We may have 'hard-wired' circuitry to detect emotions rapidly and unconsciously, but 3 classification of emotional expressions appears to be guided by so-called top-down 4 representations that can be learnt, and may therefore be influenced by external factors, such as 5 mood, or culture. 6 Here we have investigated the effects of chronic mood on mental representations of negative 7 emotional expressions in an online study. By not carrying out these studies in the lab, but via the 8 internet we were able to recruit a large number of participants, which allowed us to adopt an 9 individual differences approach in studying mental representations of negative emotional 10 expression. To visualize mental representations of negative expressions, we adapted the reverse 11 correlation paradigms used by Mangini and Biederman (2002) and Dotsch, Wigboldus, Langner 12 & Van Knippenberg (2008) for online use. We assessed feelings of depression over the past two 13 weeks of 82 participants and afterwards let them do a reverse correlation task, in which they had 14 to select the most negative looking face from two side-by-side presented neutral faces with 15 superimposed noise for 100 trials. Adding noise adds random features to the faces, which in 16 some cases will make the faces appear more negative. By averaging all images that have been 17 chosen as the saddest of the pair of faces, the features that make a face look negative will stand 18 out in the resulting average image, the so-called classification image. It is important to realize 19 that this classification image does not reflect a threshold for detecting negative emotion (i.e., 20 faces that look more negative than the classification image are classified as negative by the 21 participant). Rather, this classification image may be interpreted as the internal representation or 22 'mental prototype' an observer has of negative emotion. The intensity of the expression in the 6 NEGATIVE MOOD AND EMOTION PERCEPTION resulting classification images, as rated by an independent group of observers (n=105), 1 significantly correlated with feelings of depression, but negatively: more depressed participants 2 had a less intense mental representation of negative emotional expression, which means they are 3 more inclined to classify a neutral face as 'negative'.
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These results support the idea that mood may affect the mental representation of emotional 5 expression, rather than inducing an attention bias towards mood-congruent stimuli. However, 6 equally importantly, our study demonstrates that reverse correlation tasks can be successfully Ethics statement 15 This study has been approved by the local ethics committee ('Ethische Commissie Psychologie 16 van het Heymans Instituut voor Psychologisch Onderzoek'). Before starting the questionnaires, 17 participants were presented an informed consent, and had to explicitly agree with participating 18 before continuing the questionnaire. All participants were completely debriefed on the purpose 19 of the experiment after finishing the respective questionnaires.
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Participants 7 NEGATIVE MOOD AND EMOTION PERCEPTION Participants were psychology students who participated in exchange for course credit. 82 1 participants (31 women, mean age 29.3 (SD=11.0) years) filled out the depression questionnaire 2 and did the reverse correlation experiment -we will refer to this group as the 'experimental 3 group'. An independent group of 105 participants (77 women, mean age 20.17 (SD 1.90) years) 4 rated the classification images. questionnaire. The reason for using two different packages is an organizational onethe 11 institution switched its online questionnaire system between the two experiments. 12 9 NEGATIVE MOOD AND EMOTION PERCEPTION interest is the Spearman correlation between the mood of the participants in the experimental 1 group and the emotional expression of their classification image of a sad face, as rated by the 2 rating group. To compute the rating of emotion, we averaged the scores given to each 3 classification image over all raters. To compute the final Spearman correlation, a total of six 4 outliers on mood and emotional expression were removed. Outliers were defined as data points 5 that deviated more than 2 SD from the means of either variable of interest. Correlations were 6 computed using SPSS version 20 (IBM Inc., Armonk, NY).
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Results
8
Five data points have been identified as outliers, and were removed prior to analysis. The results 9 show a weak but significant monotonic relation between mood and emotional expression: Using an internet-based survey, we obtained classification images representing the mental 14 representations of negative emotional expression of a large sample of participants, and had these 15 classification images rated by an independent group of observers. We found a significant 16 correlation between chronic mood of the participants who did the reverse correlation experiment, 17 and the subsequent ratings of the classification images by independent observers: the more 18 depressed the participant, the less negative his or her classification image was rated. In other 19 words, the mental representation of negative emotional expression is less negative for more 20 depressed participants, and the more depressed an observer is, the more likely that observer is to 21 classify a relatively neutral facial expression as 'negative'. However, it is important to note that 12 NEGATIVE MOOD AND EMOTION PERCEPTION criterion shift towards categorizing faces as 'negative', rather than altering mental 1 representations of negative emotion. The noise-convoluted faces we presented may have not 2 been symmetrical in terms of emotional content: that is, even though on an overall brightness 3 basis the pairs of faces we presented were balanced, this does not mean the emotional 4 expressions or features of emotional expression were balanced. In some trials, the difference in 5 emotional content may have been quite symmetric (that is, one face looks very negative, the 6 other very positive), but in others it may not have been. The reverse correlation method we used 7 here does not allow for precise control over the exact parameters that make up the expressions to 8 be tested. Therefore we cannot exclude the possibility that negative emotional state of the 9 observer may have shown an interaction with specific emotional content of the faces. It could be 10 that a negative mood has a larger effect on detection of weak emotional features than on 11 detection of extremely negative features, for example, and thus biases the classification image 12 towards a more neutral expression.
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However, if we accept our results do reflect representation rather than bias, our present results suggest that depression biases cognitive processes towards negative events, and that treating 18 depression should focus on removing this bias, for example by means of cognitive behavioural 19 therapy. Our results suggest that the effects of depression may even extend to processing stages 20 preceding explicit cognition, that is, at the perceptual level. An interesting, yet speculative, idea show that the number of trials per participant can be decreased by such an amount that online 9 administration of a reverse correlation task becomes feasible. Although the individual results are 10 not as clean and crisp as those obtained in the lab, the sheer amount of data one can collect from 11 many individuals makes up for this. Given that our study is largely a conceptual replication of 12 earlier findings, it is encouraging that the data we collected online shows the expected pattern of 
